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A COMPLEX ROCK ART OBJECT
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Abstract. The unique rock art site of Kamyana Mohyla in south-eastern Ukraine contains nu-
merous petroglyphs from different chronological periods. 3D-modelling and mesh-analysis
of rock art were applied to Ukrainian rock art occurrences for the first time. They have per-
mitted a revision of the interpretation of a particular decorated panel at this site. Previously
considered to represent a mythological dragon originating from Indo-European texts, this
palimpsest has a multilayered structure that was created and modified during millennia by

rock artists from different cultural groups.

Introduction

Despite many mysteries and questions, rock art of
pre-Historic Europe has been widely studied, described
and is available to any European archaeologist. This
availability seems significantly lower when it comes to
Ukrainian rock art, especially in the Ukrainian steppe.
Few sites are known, and even fewer are published.
Barely any one of them is studied and presented to the
scientific community in its completeness. The complex

of Kamyana Mohyla (Fig. 1) is one of those that did
receive some attention. Kamyana Mohyla monadnock
(inselberg or monolith) consists of a few 14-million-
years-old blocks of sandstone that formed in deposits
of the Sarmatian Sea. Rising above a river valley, it has
always drawn the attention of ancient populations of
the region. Numerous petroglyphs were made within
the site along with slab fragmentation that created
caves and grottoes. Nowadays, natural factors continue

Figure 1. Aerial view of Kamyana Mohyla (by DN).
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Figure 2. The location map of Kamyana Mohyla (by SR).

intensively to destroy the monadnock. As of today, 67
rock art locations (Mykhailov 2017: 13), purportedly
dating from final Palaeolithic to the Modern Age, were
found. In order to preserve, study and popularise
the complex a historical and archaeological reserve
was created, and the study of the petroglyphs began
more than a century ago (Mykhailov 2005: 31-41).
The relatively low popularity of the site is connected
with the lack of publications beyond former Soviet
countries — only one paper is known (Gladilin 1969).
Notably, the site’s petroglyphs vividly demonstrate
the life of Ukrainian steppe dwellers — Mesolithic
hunters-gatherers as well as the first representatives
of steppe Neolithic of Ukraine and one of the first
Indo-Europeans in Europe.

A new stage in the study of the northern Azov
Sea region site (Fig. 2) is connected with the inves-
tigation of a nearby multilayer settlement (Kotova
et al. 2017). Lower levels of the settlement contained
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portable palaeoart instances that appeared
to be Mesolithic (Kotova et al. 2018). A brief
inspection of how well Kamyana Mohyla is
studied and preserved raised the possibility
of using modern technical and methodical
tools, popularisation abroad and revitalisa-
tion of the complex. The study started with
3D modelling and publishing petroglyphs
from the Bull Grotto and continued by cre-
ating and testing fundamental approaches
and methods (Radchenko and Nykonenko
2019). Under current geographical, climatic
and economic conditions, the main objectives
are to digitise, study and preserve as many
petroglyphs of this unique European com-
plex as possible.

Some of the most informative and inter-
esting petroglyphs of the site are in so-called
- Dragon Grotto (Mykhailov 1992) (location
- No. 55, Fig. 3.1), discovered by B. Mykhai-
lov in 1985 on the northern slope of the hill
(Mykhailov 1987). The palimpsest is under
a large block, between the so-called ‘north-
ern’ and ‘north-western” grottoes. The most
interesting object of the site is a voluminous
sandstone ellipsoidal protrusion (length 0.57 m, centre
width 0.35 m, bottom width 0.54 m) (Fig. 3.2). Its left
side is full of zigzags, lines of parallel notches, crossing
lines and cupules left by tools made of hard material
(Fig. 4). The right side is unmarked, most likely be-
cause it is hard to reach in the limited space between
sandstone slabs.

Many times the object has attracted the attention of
researchers (Mykhailov 1987, 1992, 1993, 2005), who
made different assumptions on age and interpretation.
B. Mykhailov was the first to draw the figure that takes
up almost all of the cavity’s space (1992: Fig. 1-2, 3.2)
(Fig. 5). He connects the sculpture with the cult of a
chthonic creature, vishap, which lives inside a cave in
a sacred mountain (Mykhailov 2005: 126). Vishap is the
name of a mythological fire-breathing snake that lives
in Armenia, at the sacred Mount Ararat (Vahanyan and
Vahanyan 2011: 452). This name was later extrapolated
to ‘dragon stones’:

]

Figure 3. Blocks that cover the location No. 55 (1) and placement of the figure inside the narrow grotto (2) (by SR).
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cigar-shaped huge
stones, 10-20 feet
tall, usually situat-
ed near the sources
of rivers and lakes.
Many of them are
in the shape of fish;
they have bull’s
skin ... carved into
them; there is also
a stream of water
flowing from the
mouth of the bull’s
skin and some vis-
haps have images of
water birds carved
below the bull’s
head (Petrosyan
2009: 1).
Unfortunately, our predecessors could not make accurate images
of the site because of the narrow space that makes a proper photo-
graphic recording impossible. Moreover, the grotto contained much
sand that could not be removed since it could provoke a collapse.

Research method

The described complex of petroglyphs and sculpture was un-
available up until 2018 when heavy rain washed out the sand. It
became possible to create a photogrammetric 3D model of the figure
(Fig. 6), study and draw its petroglyphs and trace their stratigraphy.
Aside from modelling and mesh analysis, the obtained model made
it possible to visualise the figure and study it from any angle and in-
dividually, in orthographic projection (reduced version of the model
available at https://sketchfab.com/3d-models/vishap-from-kamyana-mohy-
la-bb763a9a972347e491c0ff2c0ec0f77¢) (Fig. 7). The figure cannot be
shown on an isometric plan without deviations due to its irregular
shape. Consequently, the new drawing of the petroglyphs (Fig. 8)
was made using a combination of a few ortho-images. It has not the
highest measuring accuracy but is far more detailed and accurate
than the image of B. Mykhailov (Fig. 5).

Since Kamyana Mohyla petroglyphs are on soft sandstone, re-
searchers complain about methodical difficulties they face during their
interpretation (Danilenko 1986: 51; Koto-
va et al. 2018; Radchenko and Nykonenko
2019: 49-50). The problems of direct
dating of petroglyphs (most of them, but
not all) through U/Th analysis or the like
are the first to be mentioned. If we are to
classify rock art research methods by Paul
S. C. Tagon and Christopher Chippindale
(1998), we also have to acknowledge the
ambiguity of informed methods due to
lack of space for such analogies or reliable
connections with specific ethnohistorical
sources. The discoverer of the figure tried
to interpret it (Mykhailov 1993; Mykhai-
lov 2005: 126-129), although his interpre-
tation and dating should be reviewed in
the light of new data.

For re-interpretation, it is reasonable

Figure 6. Mesh of 3D-model (by SR).
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Figure 4. Images of the palimpsest of petroglyphs: front (1), left side (2) (by AV).

Figure 5. Drawing of the Kamyana Mo-
hyla location No. 55 by B. Mykhailov
(after Mykhailov 2005: 240, Fig. 66.2).
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to collect all available data
from the figure and its mod-
el beforehand. Studying the
stratigraphy of petroglyphs
and restoring the sequence
and, consequently, a relative
chronology of their creation is
one of the validated methods
(following Chippindale et al.
2000). Structure-for-motion
photogrammetry with succee-
ding mesh analysis seems per-
fectly suitable for this study.

Figure 7. Orthographic image of the vishap, from different viewpoints (by SR). The analysis was made using

/
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—

Figure 8. Drawing of the vishap figure, made after orthophoto-

images (by SR).

MeshLab tools. A total of 186

. images were aligned in Agisoft Metashape to create

7-million-polygon surfaces of the photogrammetric
model of the figure. Mean square deviation of the
length measurements on the model is less than
2 mm, coordinate markers reference error 0.36 mm.

The methods and means of petroglyph analysis
using 3D modelling techniques were developed
and implemented in the past 20 years. Using par-
ticular algorithm filters and software, it is possible
to define the superimpositions of scratches and
engravings on rock art instances (see Mélard 2010;
Mélard et al. 2016; Arca 2018). Detailed and accu-
rate analysis is usually done using laser scanning
techniques (Hermon et al. 2018); however, photo-
grammetry also can contribute to this method. It
has been already proven by previous research on
Kamyana Mohyla (Radchenko and Nykonenko
2019). To improve the quality of interpretation,
several 3D visualisation tools (e.g. radiance scaling
and ambience occlusion in MeshLab) were used.
According to Porter et al. (2016), these tools,
together with light simulation, can replace
RTI-techniques (also see Graff et al. 2018 on
that topic). The obvious benefit of that is the
possibility to simulate the light conditions
in 3D space, whereas using RTI usually im-
plies 2D imaging. Applying all these tools to
Kamyana Mohyla petroglyphs has pointed
out a few crucial details that define the petro-
glyphs’ superimposition (Fig. 9).

In order to make description and inter-
pretation easier, the group of images was
divided into zones that we assume to corre-
spond to hypothetical zoning of petroglyphs
during their creation (Fig. 10).

Interpretation of the 3D model
Different types of petroglyphs form

Figure 9. Superimpositions that provided data on the petroglyphs’ rel- several technically, stylistically or seman-
ative chronology. (1) horizontal lines superimposed by vertical ones  tically different zones. Attempting their
in zone 3; (2) vertical lines inclination after the partial destruction  interpretation and contextualisation requires
of the zone 5; (3) horizontal line superimposed by vertical one in restoring the petroglyph creation sequence
the zone 4; (4) cupule engraved on the border of the horizontal line  from zone to zone in the most detailed and

(zone 5) (by SR).

comprehensive way.
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The central symbol of the first zone includes a
zigzag formed by four double triangles, created by
wide and deep notches. This zigzag is one of the most
ancient petroglyphs in the relative chronology of the
palimpsest (Fig. 11). It is damaged by the line between
zones 1 and 5 at the bottom and by the ‘foot’ petroglyph
at the top.

The second zone consists of a few zigzags and
straight lines in the style that B. Mykhailov called
‘surface dash style’ (Mykhailov 2005: 78). Later, a
sandal-shaped ‘foot’ petroglyph was incised through
the lines.

In the third zone, a few short and wide horizontal
notches have the same chronological position as the
“foot” petroglyph, and ten vertical notches were later
incised. One of the lines is connected with a long notch
in the sixth zone.

In the fifth zone, zigzags and 13 vertical and di-
agonal lines were made later than the line between
first and fifth zones. Concurrently with them, due
to numerous strokes, the front side of the figure was
damaged, and two wide lines in the lower part of the
figure were destroyed. The inclination of the leftmost
notches that are close to the damage zone show that
these lines were finished after the damage occurred.

The fourth zone contains two independent groups
of images. The first one is a series of 12 vertical notches
that was incised over the foot petroglyph. Later the
series was damaged by a long vertical line that might
have also destroyed a 13th notch. The line zones the
last and probably the youngest group of triangles.
Their lines are much narrower, a bit deeper, and they
do not form a zigzag.

In the sixth zone, the zigzag is not connected with
any groups of images; consequently, its chronological
position is unknown. It is formed by shallow and
wide notches and located far from other zigzags in
the arrangement.

In the seventh zone, line and zigzag provide no
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Figure 10. Zoning of the petroglyphs of the palimpsest
(by SR).
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Figure 11. Relative chronology (sequence) of the petro-
glyphs’ creation, revealed from the analysis of mesh
stratigraphy (by SR).
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Figure 12. Harris matrix of the petroglyph creation sequence (by SR).
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Figure 13. Different types of zigzag ornament on the
different zones of figure and their drawings: (a) zone 1;
(b) zone 4; (c) zone 5; (d) zone 6 (by SR).

ENEEEN

Figure 14. A reconstructed sequence of creation of petro-
glyph groups, based on the interpretation of Harris
matrix (by SR).

chronological information other than that they were
engraved later than the “foot’.

In all the cases when cupules intersected a motif,
the former are younger than the latter. The sequences
can be presented in a Harris matrix for easy visuali-
sation (Fig. 12).

Zigzag is the most frequent ornament in the ar-
rangement (Fig. 13) and shared in other Kamyana
Mohyla petroglyphs, though its semantic functions
are hard to define. Significantly, zigzags from dif-
ferent groups are only slightly different, but one of
them stands out technically (Fig. 13:3); its lines are
deeper, sharper and form a V-shaped profile instead
of U-shaped one. The unusual zigzag is younger than
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other zigzags or the ‘foot’, which could be relatively
concurrent.

Taking into consideration the fact that described
lines and zigzags are connected and probably form a
composition, their spatial relation and numerous in-
tersections, we can interpret the relative chronology of
the petroglyphs and arrange them into chronologically
and semantically related groups (Fig. 14). The relative
chronology of the petroglyphs and the use of informed
methods give access to the cultural and chronological
interpretation of the figure.

Relative chronology of the palimpsest

A natural, slightly shaped sandstone protrusion
was initially engraved with horizontal lines on the
narrow part of the figure (Fig. 14, marked purple).
These lines are the oldest in the relative chronological
sequence. Vertical lines from zone 3 later superimposed
them. The lines were created relatively concurrently
with most of the petroglyphs. This phase (Fig. 14,
marked red) also includes single and double zigzags.
Two cupules and 13 vertical lines between two long
ones were probably created concurrently. The series of
intersecting and zigzag-shaped lines in the upper part
of the “snout’ is probably of the same age.

The ‘sandal’ (Fig. 14, marked orange) belongs to
the next stage of petroglyphs that is chronologically
in-between two technically different groups of zigzags.
It cannot be directly related to the groups mentioned
above because of the features of the zigzags in the fifth
zone (Fig. 14, marked blue).

The fourth chronological group consists of a row
formed by 12 vertical lines, a short line with adjacent
zigzag and three small cupules that are incised through
sandal contours and other lines (Fig. 14, marked green).
These petroglyphs were made later than the sandal
but are technically different from younger ones that
intersect and damage them.

A different technique marks the final engraving
stage that includes two zigzags and a few long ‘zoning
lines’. Their notches are narrower and shallower than
those from other zones (Fig. 11, marked blue).

The interpretation below permits reshaping this
chronological sequence into two more-or-less reliable
‘episodes’ of the arrangement’s creation based on its
cultural and archaeological context.

Cultural and chronological
interpretation of the object
According to B. Mykhailov, who was the first to
interpret the figure, it is an early Bronze Age Vedic
dragon or snake. The sandal was a symbol of a god hero
Indra who defeated the animal. Mykhailov believed
that the figure was created by representatives of Yam-
na or Catacombna cultures and drew parallels with
images of feet on early Bronze Age stelae (1992: 102).
Having studied the palimpsest and obtained
its relative chronology, we can re-interpret it more
comprehensively. The motif of a sandal is one of the
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Figure 15. Singular ‘sandals’: (1) Vishap figure from f\
location No. 55 of Kamyana Mohyla (by SR); (2)
burial No. 2 of kurgan 8 near Khrystoforovka,
Muykolayivska region (Ukraine) (after Dovzhenko
2009); (3) kurgan near the Maryino settlement
(Crimea) (after Formozov 1969); (4) kurgan group
No. V near the Petrashevka village, Poltavska
region (Ukraine) (after Suprunenko 2010); (5)
grotto near the Skelnovskiy village, Rostov region
(Russia) (after Kiyashko et al. 2010).

comparatively reliable chronological and cultural
markers across the steppe zone of eastern Europe.
It can be credibly associated with a particular peri-
od. It appears reasonable to start the interpretation
from this petroglyph and consider other ones with
an interpretation in mind.

‘Sandal’

This petroglyph is one of the most definite
shapes across the arrangement (Fig. 15.1). A dis-
tinguishable right footprint is near the base of the
arrangement’s left side. It damages some previ-
ously made linear petroglyphs. This ‘sandal” was
engraved using abrasion. It is 10.4 cm wide, and
its longest part is 18.8 cm. The ‘sandal’s” smooth
lines are a distinctive feature that makes its tech-
nique of engraving stand out among others used.
Due to the relatively large size and thicker con-
tour, the ‘sandal’ is remarkably different from
other petroglyphs present and visually dominates
them. Human foot images are numerous on the
stones of Kamyana Mohyla (Fig. 16.1). Remark-
ably, the ‘foot” in this arrangement differs from
dozens of identical petroglyphs across Kamyana
Mohyla in that it has no outlined toes and is prob-
ably an image of a foot with a shoe on (Mallory
and Adams 1997: 545).

Many times petroglyphs of sandals were con-
sidered in isolation, even though this kind of
image is relatively unpopular (Ravdonikas 1938;
Formozov 1969; Castiglione 1970; Verner 1973;

Figure 16. Different ‘foot’ images of European sites:
(1) block 34B of Kamyana Mohyla (after Titova
1982); (2) tomb 10.029 of PP4-Montelirio sector,
Valencina de la Concepcion burial (after Muril-
lo-Barroso et al. 2015); (3) artificial cave
No. 1 at Alapraia (Portugal) (after Heyd 2017);
(4) necropolis of Almizaraque (Almeria, Spain)
(after Murillo-Barroso et al. 2015); (5) Belogru-
dovka I (after Telegin and Mallory 1994); (6) tomb
2 of a kurgan 11 near Konstantinovka village,
Mykolayivska region (after Dovzhenko 2009); (7)
Novoselovka (after Telegin and Mallory 1994); (8)
Svatovo (after Korenevskiy 1999); (9) Kernosovo ; ' o .,
(after Dovzhenko 2009); (10) burial 18 of a kurgan R i % ; = 5 ,j?i:%.
4 near Pryshyb village, Mykolayivska region (after 5 : : o
Dovzhenko 2009).
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Tonceva 1981; Titova 1982; Korenevskiy 1999). This
image is not the most widespread; however, it occurs
in many places around the world. The ‘sandal’s’ geo-
graphic distribution includes both Africa (Fig. 17.1)
and Eurasia (from the Canari Islands [Achrati 2003:
479] to Indonesia [Nash 2005] and from Norway [Ni-
mura 2015] to Chad [Achrati 2003: 479]). The distri-
bution is incredibly uneven. ‘Sandal’ images exist
in Scandinavia, Bulgaria, Romania, northern Pontic
region, the southern part of European Russia, on the
coast of the White Sea and in the Iberian Peninsula.
The biggest “‘sandals’ concentration can be observed
in central Sahara (Tibesti, Ennedi, Nubia), Morroco,
Algeria and Egypt. They also occur in Saudi Arabia,
Yemen, Qatar, Oman, Palestine and Israel. They are
highly variable in style and technique and have dif-
ferent chronological attribution.

Traditionally, the ‘foot” pictures are divided into
foot soles and footprints. Footprints are noticeable be-
cause of the drawn toes and the naturalistic image of
a bare foot. Meanwhile, foot soles sometimes include
shoe parts, e.g. ties (Skoglund et al. 2017: 289). ‘San-
dal’ is a synonym to ‘foot sole’. There is another pop-
ular classification model (Eisenberg-Degen and Nash
2016: 2), according to which sandal images must al-
ways include shoe parts; presence or absence of toes
is distinctive of two different groups of footprints
(Verner 1973: 28-39). The separate group of ovaloids
that are oval or sub-rectangular shapes, sometimes
crossed by a line (Fig. 17.1; see Achrati 2003: 481),
should also be mentioned. Though their interpreta-

s | 4

Figure 17. Variant images of ‘sandals’: (1) from Panel 9 at site 17/07, Dakh-
leh Oasis, EQypt (after Polkowski 2018, Fig. 6); (2) ovaloid from Ramat
Matred (after Eisenberg-Degen and Nash 2016, Fig. 3); (3) a pair of ‘san-
dals’ with a shoe detail (after Polkowski 2018, Fig. 4); (4) single-track trail
from Bogldsa in Sweden (after Skoglund et al. 2017, Fig. 10).
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tion is quite different, those crossed
with a line are usually considered as
connected to sandals.

‘Sandal’ images in rock art occur
in a diachronically very scattered dis-
tribution and have been used for cen-
turies and millennia (Polkowski 2018:
371). This can be connected with the
symbolic importance of the human
foot, perhaps as a sign of mobility
and freedom (Achrati 2003: 478).

At present, the only interpretation
~ of Kamyana Mohyla ‘foot’ petro-
glyphs (excluding the considered
‘sandal’) is that they are footprints of
- alife-giving solar deity that wanders
through the world and dates back

" to the middle of 4th and the begin-
+ ning of the 3rd century BCE (Titova
" 1982: 14). A foot is a frequent kind of
image on early Bronze Age anthro-
pomorphous stelae, found in south-
ern Ukraine, mostly at burial sites
(Telegin and Mallory 1994) (Fig. 16.5-
10). Having a description of 13 stelae
featuring ‘foot’ images, S. Korenevs-
kiy suggested their typology in the
context of a cult among Eneolithic
Bronze Age tribes in eastern Europe and the Cauca-
sus region (Korenevskiy 1999). Anthropomorphous
stelae in southern Ukraine also contain foot images,
so-called sandals. The contouring technique is com-
mon for Kamyana Mohyla and stelae mentioned
above (the only exception is a rare ‘sandal’ relief
petroglyph on a figure in burial #18 of tumulus 4 near
Pryshyb village of Mykolayivska oblast (Dovzhenko
2009: 132-135) (Fig. 16.10). In contrast to the ‘foot’
from Dragon Grotto, feet on stelae mostly occur in
pairs. Usually, they are in the middle or lower part of
a slab with their toes down. Semantic interpretation
varies from a sign of status to a symbolic movement
from the grave to the Underworld (Mallory and Ad-
ams 1997).

The tradition of picturing sandals in pairs also ex-
isted as a part of burial rituals in northern Africa. For
instance, such images are located on a stone block in
a tomb at Ti-n Affelfelen (Algeria). The same image
occurs at the burial site of Akkar. Two stelae from the
Wadi Ti-n Sharruma tomb in Libya contain pairs of
ovaloids (Achrati 2003: 483).

Anthropomorphous stelae with foot petroglyphs
from the south of Ukraine sometimes included the
depiction of a waist, ‘weapon’ or “staff’. In a fanciful
interpretation, it has been connected with a shep-
herd-warrior, the lord of the Underworld, which is
perceived as a pasture (Korenevskiy 1999: 71). The
cult of feet is considered to be connected with the mil-
itary-shepherd elite in figures of men, warriors, he-
roes, leaders or gods and has presumably become a
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part of sacrificial symbols (Ko-
renevskiy 1999: 75).

Similar individual sandals
were found on a non-anthro-
pomorphous slab near Mariino,
Crimea (Formozov 1969: 167,
Fig. 60). The slab was near a
kurgan (tumulus), 1.40 m x
0.85 m in size and had indivi- :
dual cupules on it (Fig. 15.3).
One more image was found
near Khrystophorovka (Myko-
layivska oblast) on the front
side of an ornithomorphic stele
from burial #2 in kurgan 8
(Dovzhenko 2009: 142 —143).
The stele is 1.30 m x 0.90 m and
has numerous petroglyphs on
it (Fig. 15.2). The character and
the set of the images are very
different from traditional iconography of stelae that
were considered by S. Korenevskiy. One more image
isa21.5 cm long ‘foot’ (Fig. 15.4) in a small counter-re-
lief that is almost in the middle of the front side of a
rectangular granite block, found in kurgan V group
near Petrashevka (Poltavska oblast) (Suprunenko 2010:
26-27). A horizontal thick-edge, deep line near the
‘foot’ might be an image of a staff (Telegin 1971: 4-7).

A grotto near Skelnovsky khutor in Rostov oblast,
Russia, contains a finding relevant to the Kamyana
Mohylaimage (Kiyashko et al. 2010). The ground level
of this small (5.4 m x 2.8 m) grotto, discovered in 2010,
was entirely covered with petroglyphs. A ‘foot’ image
was among them, away from the densest concentra-
tion (Fig. 15.5; 18.1). The look and engraving style of
the two images compared are similar. The only differ-
ences are that the image near Skelnovskiy khutor is a
left footprint, and it does not dominate visually over
other elements of a composition. This image also has
an angular line engraved nearby that might be a staff.
A cultural layer that was studied along with these im-
ages suggests their significance. The layer contained
quartzite tools for making petroglyphs and a broken
ceramic vessel presumably belonging to the Yamna
culture (Fig. 18.2). Kiyashko et al. (2010: 16) consid-
er the complex of petroglyphs to also belong to the
Yamna culture, and petroglyphs behind the ‘foot” are
what they consider resembles a Yamna culture knife.

Additional information concerning the interpreta-
tion and chronology of ‘sandals’ can be gained from
the analogies from northern Africa and Near East. The
appearance of a ‘sandal’ in Egyptian rock art is dated
back to the Old Kingdom (2686—2181 BCE). The tradi-
tion of its engraving stops only during Christian and
Islamic time (Polkowski 2018: 371). The early instanc-
es of such petroglyphs are known among the imag-
es from Dakhleh oasis, where they were pictured on
stones near the houses (Fig. 17.3; see Polkowski 2018:
373). Most of these images are convincingly dated to
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Figure 18. Materials from the Lower Don region: (1) petroglyphs near Skelnovskiy
village; (2) Yamnaya culture vessel from grotto near Skelnovskiy village (after
Kiyashko et al. 2010).

Roman times. Petroglyphs in Ramat Matred (Negev
Desert) belong to this period (Eisenberg-Degen and
Nash 2016: 7). The sandal is a quite popular picture in
Egyptian temples of the Roman period (Castiglione
1970: 120). There are many ways of Egyptian sandal
petroglyph interpretation and some of them deserve
consideration. Sandals are sometimes considered as
pilgrims’ signatures that mark their appearance in
a place; protective symbols; gratitude for healing; a
trace of a god; an incarnation of a human soul. Ac-
cording to P. Polkowski, engraving the sandals in Da-
khleh Oasis was the traveller's way to make the envi-
ronment safer by summoning the gods. Petroglyphs
from Egyptian temples of the Roman age serve the
same purpose. Those of temple acolytes who were in-
capable of writing a name or a signature drew a san-
dal to stay in a deity’s presence (Polkowski 2018: 376).

Taking into consideration all the above analogies,
the clues about cultural attribution of the Kamyana
Mohyla sandal are as follows:

¢ Bone, stone and ivory sandal finds (Fig. 16.3, 4) in-
side burials in the south of Iberian Peninsula are
evidence that sandal images appear during the
Eneolithic—early Bronze Age (Murillo-Barroso et
al. 2015: 588-589). A sandal on a gold sheet from
the Valencina de la Concepcion burial complex
(Fig. 16.2) is the most outstanding. Some features
relate the complex to Yamna and Corded Ware
cultures — its absolute age (2875-2700 BCE), the
size of tumuli, a right-side crouching position of
the body, east-western orientation, flint tools in
the burial and painting with red pigmentation
(Heyd 2017: 354). Later on (1700-500 BCE), the tra-
dition of foot petroglyphs spread to Scandinavia,
resulting in more than 400 of such images, which
are mostly concentrated in Sweden (Fig. 17.4; also
see Nimura 2015: 57).

e The closest analogy to the ‘sandal’ from Vishap
(Dragon) Grotto is from Skelnovskiy khutor. By
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Figure 19. Tools for petroglyphs creation from the Kamyana Mohyla:
(1, 2) sandstone (after Danilenko 1986, Fig. 25); (3-5) sharpened
quartzite pebbles (after Dzhos 2017: Fig. 4); (6, 7) flint tools with
the use wear from incising sandstone (after V. Dzhos 2017: Fig. 4).

the materials of related cultural level, it is believed
to be of the Yamna culture.

Stelae with paired sandals related to burial sites in
southern Ukraine are also dated to early Bronze
Age by the features of a burial ritual.

Finds that are chronologically close to the Yamna
culture were found within Kamyana Mohyla hill.
O. Bader, M. Rudinskiy, V. Danilenko, B. Mykhai-
lov and V. Dzhos studied a few locations near Bull
Grotto, containing assemblage from that period
(Rudinskiy 1961: 113-118; Danilenko 1986: 69-70;
Mykhailov 2005: 67-70; Dzhos 2017). They ap-
peared to be the remnants of a redeposited cultural
level of a settlement on the north-western slopes
of Kamyana Mohyla hill (Dzhos 2017: 30). Along
with flint tools, typical for late Eneolithic and early
Bronze Age, and fragments of polished stone fig-
ures, many tools to make petroglyphs were found
(Fig. 19).

Yamna culture materials are found across Kamya-
na Mohyla and nearby (Terehozhkin 1960). A
stone burial that was 200 m away from the site
(found during 2018 field season) contained bones
of a young crouched man with no inventory and
was dated to approximately 2758-2732 calBCE.

Therefore, the sandal appears to have a chrono-
logical attribution to the final Eneolithic-early Bronze
Age (32002600 BCE) and was created by people of
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the Yamna culture. Single sandal imag-
es seem to relate mainly to sacral places,
paired ones to burial sites. Similar images,
found in chronologically equal archaeolog-
ical sites that are thousands of kilometres
apart, are evidence that the “cult’ of sandals
spread across Europe and northern Afri-
ca at the beginning of the 3rd millennium
BCE. Such spread of sandal imaging, re-
gardless of a specific interpretation, might
be connected with a growing mobility of
humans during that time (not least because
of wheeled transport). Rapidly exploring
new territories, humans tried to leave the
signatures of their own and their gods on
new lands.

That is the key to a chronological attri-
bution and re-interpretation of other petro-
glyphs on the figure. The petroglyphs that
are older than the ‘sandal’ could be connect-
ed with cultural levels of nearby sites, rang-
ing from final Palaeolithic to early Bronze
Age. The upper chronological limit narrows
down the search for analogies and simpli-
fies the task.

The petroglyphs from the fifth stage (the
long line in zone 4 together with the narrow
zigzag (Fig. 13.3) are relatively younger
than the ‘sandal’. However, according to
Korenevskiy (1999) and Telegin (1971), they
can also be associated with Yamnaya cul-
ture habitation and mark the same period. Thus, the
petroglyphs from the last three stages might belong
to the same chronological interval. On the contrary,
the first two layers were created before. Their contex-
tual interpretation is provided below. Therefore, we
assume that horizontal lines from zone 3 were creat-
ed concurrently (in terms of cultural interpretation)
with the vertical lines from the same zone and zigzag
petroglyphs. This is because of their compositional
features, similar shape and topological relations.

Zigzags and other lines

The realistic and reasonably detailed fish head
in Dragon Grotto consists of the natural protrusion
marked with the engravings and should belong to a cat-
fish (Fig. 20.1), one of the biggest river fishes in Ukraine
in the past ten thousand years. However, the search for
analogies is complicated by the lack of large fish sculp-
tures in European pre-History. Several small stone and
bone figures were found in Mesolithic sites within the
forest territory of European Russia (Oshibkina et al.
1992: Fig. 42, 52). Some fish images in this region are
related to the Neolithic and Eneolithic (Oshibkina et
al. 1992: Fig. 122-124). For instance, many fish bones,
especially those of catfish and sturgeons, were found
within Sakhtysh site (Oshibkina et al. 1992: 96).

Images and fish-shaped stone churingas, dated to
Mesolithic and Neolithic age, are also found at Kamya-
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Figure 21. Fish fiqurines dated to Mesolithic (1, 2) and Neolithic
(3-8): (1, 2) Lower Veretie; (3, 4) Sakhtysh 1; (5) Sakhtysh 2; (6)
Ronskoe 1; (7) Synya Gora; (8) Kamyana Mohyla 1 (1-4) bone;

(5-8) flint; Nos 3, 5, 6, 7 not to scale (1-7 after Oshibkina et al.

Figure 20. Animals believed to be engraved
at Kamyana Mohyla: (1) catfish (Silurus
glanis); (2, 3) viper (Vipera ursinii).

na Mohyla (Rudinskiy 1961: Fig. 16, 69; Danilenko 1986:
72-87). Some of them depict large fishes (for instance,
churinga found by Rudinskiy in 1952). According to
Danilenko, a natural formation with incised images
from Northern Grotto in Kamyana Mohyla resembles
a catfish. Stone fishes in Siberia and vishaps in Trans-
caucasia, which are connected with the elements of
water, water depths and the Underworld, are similar
to the objects as mentioned above (1986: 66).

Some fish-resembling portable objects are known
among Khakassian stone figures. One figure near
Styra Lake is shaped like a massive cigar that is oval
in cross-section. One end is wider and flattened, so
it resembles a broad head of a fish. Aside from re-
sembling a fish, this figure has its surface covered
with petroglyphs that are typical for rock art near the
Yenisey (Okladnikov 1975: 59, Fig. 1).

Small stone fish baits are known in Neolithic cul-
tures of this region (Kyzlasov 1986: Fig. 1.16). Clothes
decorations made of bone in the form of small fish
were found in burial sites of the Kuznetsko-Altayskaya
culture that is connected through genetics with the
Neolithic of the Baikal region (Kungurova 2004: 11, 15).

Most small bone and stone figures are related to
the Neolithic of the Baikal region (5000-4000 BCE).
S. Studzitskaya divides them into three groups: stone
fish figures that served as bait, bone and stone figures
that served as amulets and pendants, single-side
clothes decoration made of bone in the form of a fish
(2011: 42). The Neolithic population of Baikal region
pictured trade fish, and a fish of average value, the
burbot, is the most represented. It is a central figure
in shaman cults, mythology and folklore of Siberians.
It was also related to the Underworld. According to
Studzitskaya, its serpent-like body and ‘disgusting’
appearance stirred the imagination of ancient people
(2011: 47).

1992; 8 by N. Kotova).

The mentioned fish images from Russian territory
are very different from Kamyana Mohyla fish (Fig. 21)
in size, materials and style. However, we should men-
tion a trapezoid fish figure made of flint with teeth on
itsnarrow edge was found in an early Neolithic layer of
Kamyana Mohyla 1 settlement (Fig. 21.8). It could have
had similar functions to the finds from the Eurasian
forest zone and served as fishing bait.

Large stone fish/human hybrids stone figures
(Radovanivic 1996: Fig. 3.55, 3.60) are known within
late Neolithic—early Eneolithic sites in Iron Gates
on the river Danube from about 6300 cal BCE. Pa-
laeodietary data indicates a strong reliance on fish
throughout the Mesolithic period. Stable isotope data
is evident that during the early Neolithic period, at
least a part of the population abandoned reliance on
fish that characterised the Mesolithic diet. This might
be connected with an incoming Neolithic population
with a manufacturing economy. Since this change
coincides with the appearance of ‘fish/human hybrid’
depictions, this dietary change has been interpreted,
although not entirely, as a consequence of specific
prohibitions, including taboos against eating at least
certain types of fish (Bori¢ 2007). Figures could picture
the stages of metamorphosis, from a dead person to a
‘fish ancestor’ (Bori¢ 2005). Remarkably, these figures
were found only in Lepenski Vir settlement (Srejovi¢
1972). Its dwellers specialised in catching Huso huso,
the largest of sturgeons in the Danube. The figures
within the site resemble this very species (Zivaljevi¢
2012: Fig. 5.6). People elsewhere of the same time,
from Vlasac (specialisation in catching carp [Cyprinus
carpio]) and Padina (specialisation in catching catfish
[Silurus glanis]), did not make such figures (Zivaljevi¢
2012). Lepenski Vir sculptures are stylistically different
from the Kamyana Mohyla ‘catfish’ figure.

Mykhailov looked for analogies differently. In his
works devoted to the Dragon Grotto, he noted that



Rock Art Research 2020 -

i o
| M-

Figure 22. Vishaps of the southern Caucasus: (1) after

Narimanishvili et al. (2015); (2, 3) after Petrosyan
(2015).

the figure is similar to Caucasian serpent-fish dragons
or vishaps (1992: 99; 1993: 112). Vishaps in Armenia
are large stone figures or stelae, most of which are
interpreted as images of chthonic fishes (Marr and
Smirnov 1931; Piotrovskiy 1939; Abrahamian 2015;
Tumanyan 2015).

These sculptures are different in their purpose and
dating. Some have relief images on the belly and their
tail untouched, so they should have been in a vertical
position. Other fish figures with flat or concave belly
without relief should have been laying horizontally
(Abrahamian 2015: 124). Different scientists presume
that vishaps were functional from 6000-5000 BCE to
300 BCE and the Bronze Age is considered to be the
main period of their use. The middle of the 2nd mil-
lennium BCE and onward, especially the beginning of
the 1st millennium BCE, is when vishaps were being
reconsidered in the context of the most popular ‘water’
hypothesis (Abrahamian 2015: 125).

N. Marr was the first to notice that some Armenian
stone fishes are endemic prototypes of a catfish, Lucio-
barbus (Marr and Smirnov 1931: 93). Lying fish-resem-
bling figures could initially be made of water-worn
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Figure 23. Snakehead sculpture made of sandstone found
in the Mesolithic layer of Kamyana Mohyla 1 settle-
ment (after Kotova et al. 2018): (1) 3D model with
reconstructed ornamentation that is invisible without
microscopic tools (by SR); (2) image (by N. Kotova);
(3) preliminary drawing (by N. Kotova before micro-
scopic examination).

stones and serve as water dividers (Abrahamian 2015:
128, 131). The most ancient type of Caucasian finds is
fish-resembling stelae that have no petroglyphs other
than fish and water symbols on them (Tumanyan 2015).
They seem to relate the most to the Kamyana Mohyla
arrangement (Fig. 22).

A snakehead sculpture from the Mesolithic level
of Kamyana Mohyla 1 settlement (Fig. 23) (Kotova et
al. 2018) also resembles the image considered here. It
is of similar material and creation technique (smooth
lines incised in sandstone). We interpret the Kamyana
Mohyla figure as a catfish and the snake as a venomous
steppe viper (Fig. 20.2, 3) with knobs on its head and
an arc on the back of the head. Remarkably, zigzags
are used on both figures. The snake’s head is dated to
8379+160 calBCE by charcoal from a fireplace (Kotova
etal. 2018: 1).

A fish head from location #55 in Kamyana Mohyla
is decorated with double-line zigzag that has some
interesting analogies. While singular and multilinear
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zigzags have broad expansion and dating range,
zigzags made of two lines are rarer. The double
zigzag is known on European Mesolithic bone
tools, stone and bone pendants and a unique
wooden idol from Shygyr peat bog (Ural, Russia).
This large sculpture is dated to 9600-9000 calBC
(Zhilin et al. 2018: Fig. 1). The double zigzag is also
known in the forest Mesolithic of Russia, namely
in the Veretye culture that is rich in ornamented
bone products (Fig. 24.3) (Oshibkina et al. 1992:
Fig. 16.10). This zigzag is also found on small
ornamented stones (churingas) from Zamostye 2
camp near Zablolotskoye Lake in Sergievo-Posad-
kiy district of Moscow oblast (Fig. 24.4-7) (Sidorov
and Engovatova 1998: Fig. 1.26, 32). Double zigzags
are among the ornaments on Mesolithic and early
Neolithic bone figures from this camp as well
(Sidorov and Engovatova 1998, Fig. 3.2; 4.1). This
zigzag was used to decorate stone pendants and
bone figures dated to 7000 calBCE, found on late
Mesolithic sites of the lower Don river (Fig. 24.1-2)
(Gorelik et al. 2016). This element is also on a bone
tool from the Mesolithic level of Icoana settlement
in Iron Gates on the river Danube (Fig. 21.8) (Plon-
ka 2003: Fig. 28.2, after Boroneant 1973).

Double-zigzagged bone and stone finds are
known from late Mesolithic and Neolithic sites of
Dnieper region. Fragments of spear/dagger bone
tips from Surskoy Island 1 and Igren’ 8 settlements
have engraved double parallel and crossed zigzag
ornament compositions on them. Double zigzag
compositions are known on talc tools from
Poltavka and Kizleviy 5 and a bone bracelet
fragment from Vasilyievskiy II burial site
(Fig. 25).

Relief images on stone pillars of Gobekli
Tepe, dated to the earliest phases of Pre-pot-
tery Neolithic (PPNA and PPNB) are worth
mentioning. Some of them depict snakes,
and their bodies resemble parallel zigzags
(Schmidt 2006: Fig. 44-45; 91-92). Some vis-
haps in Armenia also have parallel relief lines
on them, which are considered to be water
streams (Piotrovskiy 1939: 5-11).

During Neolithic and early Eneolithic
times, the double zigzag was used on pot-
tery ornaments in the very same regions
where it was used to decorate Mesolithic
bone and stone finds, lower Don (Kotova
2003: Fig. 72.5; 73.5; 78.10) and forests near
the river Volga (Sidorov and Engovatova
1998: Fig. 7.6, 11). Previously unknown

double horizontal or numerous vertical —

) S¢ 6

E

Figure 24. Double zigzag ornamentation: (1, 2) Razdorskaya 2
(after Tsybrij 2004); (3) Sukhoe camp (after Oshibkina et al.
1992); (4=7) Zamostye 2 camp (after Sidorov and Engovato-
va 1998); (8) Icoana, level 1 (after Plonka 2003).

6

zigzag ornaments appeared on the pottery Figure 25. Double zigzag ornamentation from the territory of Dnieper
of that period within Dnieper and Azov Sea region: (1) Surskoy Island 1 (after Danilenko 1950: Fig. 1. 1); (2,
regions (Telegin 1991: Fig. 55.1, 2; Kotova 3) Igren’ 8 (after Telegin 2000: Fig. 20.15, 41); (4) Vasylievka (after
2015: Fig. 11.1; 14.4). Telegin 1991: Fig. 15); (5) Poltavka (after Telegin 1968: Fig. 50.1);

Considering the modern state of the (6) Kizleviy 5 (after Tuboltsev 2005: Fig. 7.15). Nos 2 and 5 are not
archaeological record, it is reasonable to to scale.
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suppose that the north-western Pontic area had al-
ready been inhabited by a range of different cultural
groups upon the arrival of central European early
farmers (including complex, river-oriented societies).
Similar river-oriented cultures inhabited the shores of
large European rivers in the first part of the Atlantic
period — the Schela Cladovei-Lepenski Vir culture on
the Danube (Bartosiewicz and Bonsall 2004; Bonsall
et al. 2004), Buh-Dniester culture in the Dniester and
southern Buh valleys (Danilenko 1969; Markevich 1974;
Kiosak and Salavert 2018) the Surs’k culture on the
Dnieper (Demchenko 2016), and the Rakushechny Yar
on the Don (Gorelik et al. 2016). These groups appeared
mostly in the rapid-rich parts of the river valleys. They
share several material characteristics, most likely due to
their shared tendency to exploit river resources. Their
role in regional Neolithisation was likely different from
the role of mobile hunter-gatherers.

Since fishing provided food to the entire region,
water- and fish-related religious beliefs supposedly
appeared in the life of these Mesolithic and Neolithic
populations (Neprina 1988; 1991; Kryzhevskaya 1991;
Tsybrij 2004). Consequently, corresponding images ap-
peared. Double zigzag, as ideogram of water, probably
was one of them.

Some Lower Dnieper and Donets region settle-
ments of this period were catfish-oriented (Bodyanskiy
1949: 255; Danilenko 1950: 129; Belanovskaya 1975:
107; Telegin 2000: 70). Consequently, this fish had the
importance of being a primary source of food, and it
has been reflected in sacral beliefs and palaeoart that
could be connected with water.

The complex of older petroglyphs from the Kamya-
na Mohyla figure has numerous analogies in the rock
art of Eurasia. This involves both the figure’s semantic
interpretation as a chthonic fish, catfish and features of
individual elements (e.g. double and single zigzags).
Having analysed all the materials, we define the figure
as Mesolithic or early Neolithic. Consequently, we can
date the catfish figure to the end of the 9th-8th millen-
nia BCE and regard it as a part of Kamyana Mohyla
Mesolithic and Neolithic sacral complex. Cultural, so-
cial and economic conditions of that period correspond
to the preconditions of the creation of numerous fish
images across Europe and Asia.

Conclusions

That is the way the Kamyana Mohyla palimpsest
was interpreted. A unique and complex petroglyph
assemblage, previously associated with Indo-European
mythology, revealed its nature only after thorough and
comprehensive study. Ultimately, the result exceeded
all expectations and enabled us to define the two peri-
ods when the Dragon Grotto figure was created.

The sandstone protrusion of prominent ellipsoid
shape attracted the attention of ancient artists during
the late Mesolithic period when the fishing-oriented so-
cieties emerged. They engraved the symbols that were
typical for corresponding chronological and cultural
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context — single and double zigzags, lines (usually in a
group of 13?), and horizontal lines can be interpreted as
amouth and two cupules as eyes. With all these marks,
corresponding to the first two layers or phases of the
Harris matrix, the protrusion became a Mesolithic fish
head. The three last layers of petroglyphs were created
more than four millennia later, during the late Eneolith-
icor early Bronze Age — the ‘sandal’ print and related
marks form the second ‘layer’ of the palimpsest. Thus,
numerous petroglyphs and five relative chronological
stages belong to two episodes of the figure’s creation
and modification.

Fish image sacralisation during the Mesolithic is
probably why dwellers from nearby settlements have
shaped the sandstone protrusion and turned it into
a catfish, covered with zigzags and other geometric
ornaments. Zigzags are found on rock art objects
from Kamyana Mohyla that are of definite Mesolithic
origin. A huge catfish, dated to 9th—7th millennia
BCE, is from a vast range of Mesolithic and Neolithic
finds and shares its context with sites across central
Europe, Azerbaijan and Siberia. An image of a partic-
ular chthonic fish (catfish, sturgeon, trout, ruffe and
others, depending on the region) could be one of the
most ancient and later it was ousted by an image of a
fantastic fish-resembling creature that holds the Earth
(Berezkin 2015: 72).

Thousands of years later, artists from the Yamna
cultural group gave a new life to the figure. They ap-
peared near Kamyana Mohyla at the beginning of the
early Bronze Age (3200-2600 BCE) and embodied their
art traditions and symbolic images across the whole
site and on the catfish in particular. Yamna culture
representatives augmented the catfish with the ‘san-
dal” and a few zigzags, which were different from the
symbols of their ancestors. Perhaps they regarded the
fish head as Stone Age people did — as a creature of the
Underworld. Consequently, they added a semantically
appropriate motif to the figure.

We secured our results only due to an unbelievable
combination of circumstances — accessibility of the
grotto, weather conditions, individual notch intersec-
tions, availability of required methods, combination
of multidisciplinary approach and classical archae-
ological research, and many more factors that were
mandatory to include the unique figure from Kamyana
Mohyla into a Eurasian rock art context. The bottom
line is, this is only one of the hundreds of locations
across Kamyana Mohyla, which has been only barely
studied and partially published. A complete and com-
prehensive study is yet to come.
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